Progesterone and allopregnanolone enhance the miniature synaptic release of glycine in the rat hypoglossal nucleus.
It is well known that progesterone is synthesised and metabolised within the nervous system, and that one of its metabolites, allopregnanolone, potentiates the activity of GABA receptor anionic channels and modulates GABAergic neurotransmission. Progesterone is now under clinical trial for its neuroprotective properties, but its possible effects on neurotransmission have not yet been fully explored. The present study investigated acute effects of progesterone on the other major type of synaptic inhibition, glycinergic neurotransmission. Spontaneous glycinergic miniature currents were recorded in hypoglossal motoneurons, using the whole-cell patch-clamp technique in rat brainstem slices. A 20-min superfusion with progesterone (1 mum) triggered an increase in the frequency of glycinergic miniatures, whereas no effect of progesterone was observed after block with finasteride (5 mum) of 5alpha -reductase, the first enzymatic step leading from progesterone to allopregnanolone. The effect of progesterone could be mimicked by superfusion with allopregnanolone (0.3 mum), whereas no effect was induced by epiallopregnanolone. Thus, progesterone can increase the synaptic miniature release of glycine and this effect appears to be indirect, resulting from its metabolism into 5alpha-reduced derivatives, in particular into allopregnanolone. A low concentration of an exogenous GABA(A) agonist can also increase the frequency of inhibitory miniature currents in hypoglossal motoneurons. Thus, the effects of progesterone and allopregnanolone on glycine release can be at least partly explained by the potentiation of the activity of depolarizing presynaptic GABA receptor channels. The increase in the tonic synaptic release of a major inhibitory neurotransmitter should reduce the excitability of the neurons and contribute to their protection against excitotoxicity.